Objective-To assess the pattern and progression of aortic valve dysfunction by serial Doppler echocardiographic examinations in ambulatory adult patients with congenital bicuspid aortic valve.
In surgical pathological series'-and necropsy studies,9-1' aortic stenosis (AS) seems to be the most frequent fate of patients with a BAV. Pure aortic regurgitation (AR) and combined AS and AR are less common.
The pattern of aortic valve dysfunction in ambulatory BAV patients has not, however, been well defined, and there is no study that reports the progression of aortic valve function in these patients using current diagnostic techniques. The purposes of our study were therefore to determine the pattern of aortic valve dysfunction and to assess the progression of aortic valve dysfunction in a cohort of ambulatory adult patients with a BAV by serial Doppler echocardiographic examination. Patients (fig 3) . Of the nine patients with initial normally functioning BAV who showed progression four developed AS, two AR, and three had aortic valve surgery (one for severe AR and two for endocarditis).
Two of three patients with severe AR had aortic valve replacement. Three patients progressed to have severe AR. Thus at follow up there were four patients with severe AR.
In the three patients with AS, one had surgical dilatation of the aortic valve and one developed combpined aortic valve dysfunction.
There was no change in the two patients with combined aortic valve dysfunction.
Three patients had endocarditis during the follow up, leading to aortic surgery in two patients. The infective endocarditis. Beyond the age of 50, the tendency for calcification of the valve progresses eventually leading to AS. Thus the pattern of aortic dysfunction in patients with a BAV will depend largely on the age of these patients.
In ambulatory patients who are young as in our patients, AR is more common than AS. Furthermore, AR is more likely to be detected by Doppler echocardiography, as used in our study, than by clinical examination alone.
PROGRESSION OF VALVE DYSFUNCTION
Although patients with a BAV susceptible to serious complications such as endocarditis, aortic dissection and aortic aneurysm,' [16] [17] [18] the frequency of development of aortic valve dysfunction is more common. In the study by which Mills et al based largely on clinical findings alone, about two thirds of their patients showed no progression over a mean follow up of 10-9 years.' This result seems to be very different from our study which showed that only 43% of patients had normal BAV in a much shorter follow up of 21 months.
Major differences exist between the two studies in the method of diagnosis and follow up and the patient population. Doppler echocardiography was used in this study and is more sensitive than clinical, phonocardiographic, and M mode echocardiographic evaluation particularly in the detection of AR. This accounts for the higher incidence of AR in our study. The (table) . These data are consistent with the pathological finding that cuspal calcification is a common and progressive process in adult BAV patients, and seems to be the major cause of valve dysfunction.' 9 10 Our data show that in adult patients with a BAV, significant progression of aortic valve dysfunction can occur in a short time, even in those with a normally functioning BAV at the start.
The patients with a BAV are clearly at risk for endocarditis, which often leads to rapid progression of aortic valve dysfunction.' 7 8 Antibiotic prophylaxis for endocarditis is crucial in these patients.
LIMITATIONS
In this study we have attempted to provide information regarding development and progression of aortic valve 
